Role of neutrophils on shock/resuscitation-mediated intestinal arteriolar derangements.
Adequate resuscitation from hemorrhagic shock that preserves hemodynamics is associated with a generalized and progressive intestinal arteriolar vasoconstriction and hypoperfusion coupled with impairment of the endothelium-dependent dilation response. This study was performed to investigate the role of neutrophils on the postresuscitation intestinal arteriolar derangements. Experiments were performed in anesthetized rats 24 h after neutrophil depletion. Neutropenia was induced with antineutrophil serum by tail vein injection. Rats injected with rabbit serum lacking anti-rat neutrophil antibody served as controls. Hemorrhagic shock was 50% of mean arterial pressure for 60 min. Resuscitation was with the shed blood returned plus 2 volumes of saline. A nonhemorrhage group served as control. Intravital videomicroscopy of the terminal ileum was used to measure microvascular diameter and centerline red cell velocity. Endothelial function was assessed from the response to the endothelium-dependent dilator acetylcholine (10(-9) to 10(-4) M). Regardless of neutrophil count, hemorrhagic shock caused selective vasoconstriction of inflow A1 arterioles (-21.49 +/- 0.67%) from baseline, which was not seen in the premucosal A3 vessels (pA3, dA3). At 2 h postresuscitation, there was a generalized vasoconstriction from baseline diameter in A1 (-21.26 +/- 2.29%), pA3 (-22.66 +/- 5.02%), and dA3 (-17.62 +/- 4.84%). Neutrophil depletion caused a significant reset of baseline A1 blood flow from 701 +/- 90 nL/s to 978 +/- 90 nL/s and attenuated the postresuscitation hypoperfusion. This occurred independently of the A1 diameter change. Hemorrhagic shock/resuscitation caused impairment of the endothelium-dependent dilation response irrespective of neutrophil count. This study demonstrates that neutrophils do not contribute to the hemorrhagic/resuscitation-mediated intestinal arteriolar derangements, but appear to possess a role in the intestinal arteriolar blood flow regulation under normal and low flow states possibly via a rheologic effect.